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(57) ABSTRACT

An automatic controller configuration system includes a
chassis having a port. A transceiver connected to the port
utilizes a number of lanes. A controller in the chassis 1s
coupled to the port. The number of lanes utilized by the
transceiver are 1dentified, and the controller 1s configured to
operate at a first speed utilizing the number of lanes. In
response to detecting a signal transmitted by the transceiver
and determiming that a link provided via the transceiver has
not been established with the controller operating at the first
speed, the controller 1s reconfigured to operate at a second
speed. In response to detecting the signal transmitted by the
transceiver and determining that the link provided via the
transceiver has been established with the controller operat-
ing at the second speed, the controller provides for commu-
nications with at least one device via the transceiver and at
the second speed.
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AUTOMATIC CONTROLLER
CONFIGURATION SYSTEM

BACKGROUND

The present disclosure relates generally to information
handling systems, and more particularly to automatically
configuring a controller 1n an information handling system.

As the value and use of information continues to increase,
individuals and businesses seek additional ways to process
and store information. One option available to users 1is
information handling systems. An information handling
system generally processes, compiles, stores, and/or com-
municates information or data for business, personal, or
other purposes thereby allowing users to take advantage of
the value of the information. Because technology and infor-
mation handling needs and requirements vary between dii-
ferent users or applications, information handling systems
may also vary regarding what information 1s handled, how
the mformation 1s handled, how much information is pro-
cessed, stored, or communicated, and how quickly and
ciiciently the information may be processed, stored, or
communicated. The varniations in information handling sys-
tems allow for information handling systems to be general or
configured for a specific user or specific use such as financial
transaction processing, airline reservations, enterprise data
storage, or global communications. In addition, information
handling systems may include a variety of hardware and
solftware components that may be configured to process,
store, and communicate information and may include one or
more computer systems, data storage systems, and network-
Ing systems.

Some 1mformation handling systems such as, for example,
switch devices, utilize a controller coupled to a port to
control high speed communications between the switch
device/port and a connected device (e.g., a server device, a
storage device, etc.) that 1s coupled to the switch device via
a transceiver that 1s connected to the port. For example,

conventional Time Division Multiplexing (TDM) Sernializer/
Desernializer (SerDes) controllers such as the FALCON
CORE® controller available from BROADCOM® Inc. of
San Jose, Calif. United States, may be manually configured
(e.g., via a manual change of the controller clock speed
using a Command Line Interface (CLI)) to operate 1n a
variety of modes that control high speed communications
with server devices or storage devices via an optical trans-
ceiver. In a specific example, conventional FALCON CORE
controllers utilized in 100G switch device platforms may be
manually configured to operate 1n a 100G mode that pro-
vides high speed communications via four lanes to a single
port, 1n a 40G mode that provides high speed communica-
tions via four lanes to a single port, 1n a 2x350G mode that
provides high speed communications via two lanes to each
ol a pair of ports, 1n a 4x25G mode that provides high speed
communications via one lane to each of four ports, and 1n a
4x10G mode that provides high speed communications via
one lane to each of four ports. However, in some situations,
the mode of the controller may not match the configuration
of the transceiver that i1s connected to the port and that
couples the connected device to the switch device, and even
if the mode of the controller and the configuration of the
transceiver utilize the same number of lanes (e.g., one lane
per port or four lanes per port 1n the examples above), a
manual configuration of the controller 1s required to enable
the establishment of a link between the controller and the
transceiver 1f the controller and the transceiver are config-
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examples above), as conventional auto-negotiation tech-
niques will not operate correctly without the establishment
of a link. The need for manual configuration of the controller
in such situations 1s a time-consuming process.

Accordingly, it would be desirable to provide an improved
controller configuration system.

SUMMARY

According to one embodiment, an Information Handling
System (IHS) includes a port; and a controller system that 1s
coupled to the port, wherein the controller system 1s con-
figured to: identily, when a transceiver 1s connected to the
port, a number of lanes that the transceiver 1s configured to
utilize; configure the controller system to operate at a first
speed utilizing the number of lanes; reconfigure, 1n response
to detecting a signal transmitted by the transceiver and
determining that a link provided via the transceiver has not
been established with the controller system operating at the
first speed utilizing the number of lanes, the controller
system to operate at a second speed utilizing the number of
lanes; and provide, 1 response to detecting the signal
transmitted by the transceiver and determining that the link
provided via the transceiver has been established with the
controller system operating at the second speed utilizing the
number of lanes, communication with at least one device via
the transceiver and at the second speed utilizing the number
of lanes.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view illustrating an embodiment of
an information handling system.

FIG. 2 1s a schematic view illustrating an embodiment of
an automatic controller configuration system.

FIG. 3 1s a flow chart illustrating an embodiment of a
method for automatically configuring a controller.

DETAILED DESCRIPTION

For purposes of this disclosure, an information handling
system may include any instrumentality or aggregate of
instrumentalities operable to compute, calculate, determine,
classity, process, transmit, receive, retrieve, originate,
switch, store, display, communicate, mamiest, detect,
record, reproduce, handle, or utilize any form of informa-
tion, mtelligence, or data for business, scientific, control, or
other purposes. For example, an information handling sys-
tem may be a personal computer (e.g., desktop or laptop),
tablet computer, mobile device (e.g., personal digital assis-
tant (PDA) or smart phone), server (e.g., blade server or rack
server), a network storage device, or any other suitable
device and may vary 1n size, shape, performance, function-
ality, and price. The information handling system may
include random access memory (RAM), one or more pro-
cessing resources such as a central processing unit (CPU) or
hardware or software control logic, ROM, and/or other types
of nonvolatile memory. Additional components of the infor-
mation handling system may include one or more disk
drives, one or more network ports for communicating with
external devices as well as various mput and output (1/0)
devices, such as a keyboard, a mouse, touchscreen and/or a
video display. The information handling system may also
include one or more buses operable to transmit communi-
cations between the various hardware components.

In one embodiment, IHS 100, FIG. 1, includes a processor
102, which 1s connected to a bus 104. Bus 104 serves as a
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connection between processor 102 and other components of
IHS 100. An mnput device 106 1s coupled to processor 102 to
provide mput to processor 102. Examples of mput devices
may 1nclude keyboards, touchscreens, pointing devices such
as mouses, trackballs, and trackpads, and/or a variety of
other input devices known in the art. Programs and data are
stored on a mass storage device 108, which 1s coupled to
processor 102. Examples of mass storage devices may
include hard discs, optical disks, magneto-optical discs,
solid-state storage devices, and/or a variety other mass
storage devices known 1n the art. IHS 100 further includes
a display 110, which 1s coupled to processor 102 by a video
controller 112. A system memory 114 1s coupled to processor
102 to provide the processor with fast storage to facilitate
execution of computer programs by processor 102.
Examples of system memory may include random access

memory (RAM) devices such as dynamic RAM (DRAM),
synchronous DRAM (SDRAM), solid state memory
devices, and/or a variety of other memory devices known 1n
the art. In an embodiment, a chassis 116 houses some or all
of the components of IHS 100. It should be understood that
other buses and intermediate circuits can be deployed
between the components described above and processor 102
to facilitate interconnection between the components and the
processor 102.

Referring now to FIG. 2, an embodiment of an automatic
controller configuration system 200 is 1illustrated. In the
illustrated embodiment, the automatic controller configura-
tion system 200 includes a switch device 202. The switch
device 200 may be provided by the IHS 100 discussed above
with reference to FIG. 1, and/or may include some or all of
the components of the THS 100. In the specific examples
discussed below, the switch device 200 1s described as a high
speed 100G switch device, although as discussed below the
switch device 200 may be provided by future high speed
networking devices (e.g., 200G networking devices, 400G
networking devices, etc.) while remaining within the scope
of the present disclosure as well. As illustrated, the switch
device 200 may include a chassis 204 that houses the
components of the switch device 200, only some of which
are 1llustrated 1n FIG. 2. For example, the chassis 204 may
house a processing system (not 1llustrated, but which may
included the processor 102 discussed above with reference
to FIG. 2) and a memory system (not illustrated, but which
may include the memory 114 discussed above with reference
to FIG. 2) that includes 1nstructions that, when executed by
the processing system, cause the processing system to pro-
vide a switch engine 206 that 1s configured to perform switch
device functionality (e.g., including the functionality of the
switch engine 206 or switch device 202 discussed below.) In
specific examples, the switch engine 206 may be provided
by a Network Processing Unit (NPU), a Central Processing,
Unit (CPU), and/or combinations thereof.

The chassis 204 may also house a communication system
that 1s coupled to the switch engine 206 (e.g., via couplings
between the communication system and the processing
system). In the 1llustrated embodiment, the communication
system 1includes controller/port combinations such as, for
example, the controller 208a and the port 2085, the control-
ler 210a and the port 2105, the controller 212a and the port
212b, the controller 214a and the port 2145, and up to the
controller 216qa and the port 2165 illustrated 1n FIG. 2. In the
examples discussed below, controller functionality 1is
described for one or more of the controllers 208a, 2104,
212a, 214a, and 216a, and one of skill in the art in
possession of the present disclosure will recognize that any
of those controllers 208a-216a may include similar func-
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tionality. Furthermore, 1n some embodiments, the controllers
208a-216a may operate as part of a controller system that
provides the controller functionality via operations of the
controller and, 1n some situations, the switch engine 206
and/or other switch device components, while remaining
within the scope of the present disclosure as well. While a
specific switch device 202 has been 1illustrated and
described, one of skill 1n the art 1n possession of the present
disclosure will recognize that switch devices may include a
variety of other components and/or component configura-
tions for providing conventional switch device functionality,
as well as the functionality discussed below, while remain-
ing within the scope of the present disclosure as well.

In some embodiments, any of the controllers 208a-216a4
may be provided by, for example, a FALCON CORE®
controller, available from available from BROADCOM®
Inc. of San Jose, Calif. United States. However, other TDM
SerDes controllers and/or other controllers that would be
apparent to one of skill 1n the art 1n possession of the present
disclosure will fall within the scope of the present disclosure
as well. As will be recognized by one of skill in the art 1n
possession of the present disclosure, conventional FALCON
CORE® controllers (and other TDM SerDes controllers)
utilized with 100G switch devices or other platforms may be
configured to operate 1 a plurality of controller modes
including a “100G mode” in which 100G communication
speeds are enabled via 4 lanes to one port (e.g., 235G
communication speeds on each lane), a “40G mode” 1n
which 40G communication speeds are enabled via 4 lanes to
one port (e.g., 10G communication speeds on each lane), a
“2x350G mode” 1 which 50G communication speeds are
enabled via 2 lanes to each of two ports (e.g., 25G commu-
nication speeds on each lane), a “4x25G mode” 1n which
25G communication speeds are enabled via 1 lane to each of
four ports (e.g., 25 communication speeds on each lane), and
a “4x10G mode” in which 10G communication speeds are
enabled via 1 lane to each of four ports (e.g., 10G commu-
nication speeds on each lane.) However, one of skill 1n the
art 1n possession of the present disclosure will recognize that
future switch devices or other platiorms may operate at
higher speeds (e.g., 200G speeds, 400G speeds, etc.), and
controllers 1n switch devices may be configured in other
controller modes that will fall within the scope of the present
disclosure as well.

In the example 1illustrated in FIG. 2, a pair of storage
devices 218 and 220 are coupled to the port 2085 on the
switch device 202 via a transceiver 222. The storage device
218 includes port 218a and up to port 218b, and the storage
device 220 includes port 220a and up to port 2205. In many
of the examples discussed below, the transceiver 222 1s an
optical transceiver such as, for example, a Quad Small
Form-factor Pluggable (QSFP) optical transceiver, although
one of skill 1n the art 1n possession of the present disclosure
will recognize that other types of optical transceivers, and/or
other types of transceivers (e.g., copper transceivers, etc.),
will fall within the scope of the present disclosure as well.
As would be understood by one of skill in the art in
possession ol the present disclosure, transceivers may be
configured to utilize a number of lanes, and operate at a
speed of the ports on the connected device (e.g. the ports
218a-218b and 2204-2206 on the storage devices 218 and
220, respectively.) In the examples provided below, the
transceiver 222 may be configured to operate at 100G
communication speeds utilizing four lanes for one port, 40G
communication speeds utilizing four lanes for one port, 50G
communication speeds utilizing two lanes for each of two
ports, 25G communication speeds utilizing one lane for each
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of four ports, and 10G communication speeds utilizing one
lane for each of four ports. However, one of skill 1n the art
in possession ol the present disclosure will recognize that
transceivers may be configured to operate at diflerent speeds
and/or utilizing different numbers of lanes while remaining
within the scope of the present disclosure. Furthermore,
while the 1llustrated embodiment includes only a single pair
of storage devices 218 and 220 coupled through a single
transceiver 222 to the switch device 202, one of skill in the
art 1n possession of the present disclosure will recognize that
storage devices may (and typically will) be coupled to any
or all of the ports on the switch device 202 while remaining
within the scope of the present disclosure as well.

Furthermore, 1n the illustrated embodiment, a server
device 224 1s coupled to the port 2145 on the switch device
via a transceiver 226. The server device 224 includes port
224a, port 2245, port 224¢, and up to port 2244. In many of
the examples discussed below, the transceiver 224 1s an
optical transceiver such as, for example, a QSFP optical
transceiver, although one of skill 1n the art 1n possession of
the present disclosure will recognize that other types of
optical transceiver, and/or other types of transceivers (e.g.,
copper transceivers, etc.), will fall within the scope of the
present disclosure as well. As discussed above, transceivers
may be configured to operate a particular speed utilizing a
number of lanes. In the examples provided below, the
transceiver 226 may be configured to operate at 100G
communication speeds utilizing four lanes for one port, 40G
communication speeds utilizing four lanes for one port, 50G
communication speeds utilizing two lanes for each of two
ports, 25G communication speeds utilizing one lane for each
of four ports, and 10G communication speeds utilizing one
lane for each of four ports. As would be understood by one
of skill in the art 1n possession of the present disclosure,
transceivers may be configured to utilize a number of lanes,
and operate at a speed of the ports on the connected device
(c.g. the ports 224a-224d on the server device 224.) Fur-
thermore, while the illustrated embodiment includes only a
single server device 224 coupled through a single trans-
cerver 226 to the switch device 202, one of skill in the art in
possession of the present disclosure will recognize that
server devices may (and typically will) be coupled to any or
all of the ports on the switch device 202 while remaining
within the scope of the present disclosure as well. Further
still, one of skill in the art in possession of the present
disclosure will recognize that the combination of storage
devices 218/220 and the server device 224 m FIG. 2 has
been provided in order to discuss the functionality of the
controllers 208a-216a 1n the switch device 202, and other
embodiments may include any combination of storage
devices, server devices, networking devices (e.g., switch
devices, router devices, etc.), and/or any other device that 1s
configured to utilize a transceiver while remaining within
the scope of the present disclosure as well.

Referring now to FIG. 3, an embodiment of a method 300
for automatically configuring a controller 1s illustrated. As
discussed below, the systems and methods of the present
disclosure provide for the automatic configuration of con-
trollers coupled to ports based on the configuration of a
transceiver connected to that port. As discussed above,
conventional controllers 1n switch devices may be configu-
rable in a varniety of controller modes, and when the con-
troller mode of conventional controller does not match the
configuration of the transceiver that 1s connected to its port,
a manual configuration of that conventional controller (e.g.,
changing the controller clock speed using a CLI after the
transceiver 1s connected to the port) 1s required to establish
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a link even i1f the controller mode of the conventional
controller and the configuration of the transceiver utilize the
same number of lanes.

The systems and methods of the present disclosure pro-
vide for automatic controller configuration in situations
where a transceiver 1s detected as connected to a port, and
1s 1dentified as configured to utilize the same number of
lanes as the controller for that port. As discussed below, 1n
such situations, the controller may detect a signal from the
transceiver, but determine that a link provided by the trans-
ceiver may not be established with the controller. A failure
to establish a link with a controller may be due to a variety
of factors, including the lack of a peer device (e.g., the
storage devices 218/220 or the server device 224 of FIG. 2)
connected to the transceiver; the peer device being con-
nected to the transceiver but administratively “down™ or
otherwise unavailable; a defect, error, or other unavailability
of the transceiver; a defect, error, or other unavailability of
the cabling between the transceiver and the peer device; the
use of a transce1ver that 1s unsupported by the switch device
and/or the peer device; improper port settings such as
pre-emphasis settings, lane mapping settings, polarity set-
tings or other port settings known in the art; a speed
mismatch between controller and the transcerver/connected-
device-ports; and/or other link failure 1ssues that would be
apparent to one of skill 1n the art 1n possession of the present
disclosure. The inventors of the present disclosure have
recognized that when a transceiver 1s configured to utilized
the same number of lanes as the controller for the port to
which 1t 1s connected (i.e., according to the current controller
mode), the failure to establish a link provided by the
transceiver and with the controller i1s likely due to the
transceiver/connected-device-ports being configured to pro-
vide communications at a different speed than the current
controller mode of the controller (i.e., the speed mismatch
discussed above). As such, the systems and method of the
present disclosure operate 1n such situations to automatically
reconfigure the controller mode of the controller to cause the
controller to operate at different speeds until a link provided
by the transceiver is established with the controller, thus

providing for automatic controller configuration and link
establishment.

The method 300 begins at decision block 302 where a
controller determines that a transceiver has been coupled to
its port. In an embodiment, at decision block 302, a trans-
ceiver may be connected to any port on the switch device
202, and detected by the controller coupled to that port. For
example, with reference to FIG. 2, the transceiver 222
(which 1s 1llustrated in FIG. 2 as coupled to the ports 2184
and 2185 on the storage device 218, and the ports 220a and
2205 on the storage device 220) may be coupled to the port
2085, and at block 302 the controller 208a will detect that
transcerver 222. Similarly, the transceiver 226 (which 1s
illustrated 1n FIG. 2 as coupled to the ports 224a, 2245,
224¢, and 2244 on the server device 224) may be coupled to
the port 2145, and at block 302 the controller 2145 will
detect that transceiver 226. If, at decision block 302, a
controller determines that no transceiver has been coupled to
its port, the method 300 loops back through decision block
302 such that the controller continues to monitor for a
transceiver coupled to 1ts port. As such, any controller 1n the
switch device 202 may monitor for, and detect, transceivers
coupled to their respective ports.

If, at decision block 302, the controller 302 determines
that a transceiver has been coupled to its port, the method
300 then proceeds to block 304 where the controller 1den-
tifies a number of lanes the transceiver 1s configured to
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utilize. In an embodiment, at block 304, any controller in the
switch device 202 may identily a number of lanes that a
connected transceiver 1s configured to utilize. For example,
with reference to FIG. 2, the controller 208a may detect a
number of lanes that the transceiver 222 1s configured to 5
utilized. As discussed above, either or both of the transceiver
222 the transceiver 226 may be configured to utilize four
lanes (e.g., to provide 100G or 40G communication speeds

on a single port), two lanes (e.g., to provide 50G commu-
nication speeds on each of two ports), or one lane (e.g., to 10
provide 25G or 10G communication speeds on each of four
ports). At block 304, the controller 208a¢ may access an
Electronically Erasable Programmable Read Only Memory
(EEPROM) 1n the transceiver 222 to identily a transceiver
type of the transceiver 222 (e.g., an optical transceiver type 15
of the optical transceiver 222), the number of lanes the
transceiver 222 1s configured to utilize, and/or any other
information about the transceiver 222 that would be appar-
ent to one of skill in the art in possession of the present
disclosure. Similarly, at block 304, the controller 214a may 20
access an EEPROM in the transceiver 226 to identily a
transceiver type of the transceiver 226 (e.g., an optical
transceiver type of the optical transceiver 226), the number

of lanes the transceiver 226 1s configured to utilize, and/or
any other information about the transceiver 226 that would 25
be apparent to one of skill in the art in possession of the
present disclosure.

The method 300 then proceeds to block 306 where the
controller 1s configured to operate at a first speed utilizing
the number of lanes. In an embodiment, at block 306, the 30
controller may be configured to operate at a first speed
utilizing the same number of lanes utilized by the transceiver
(as 1dentified at block 304.) In different embodiments, the
configuration of the controller at block 306 may be per-
tformed by the controller 1tself, by the switch engine 206, by 35
combinations of the controller and the switch engine 206,
and/or utilizing any other component 1n the switch device
202 that would be apparent to one of skill 1n the art in
possession of the present disclosure. In some embodiments,
the first speed at which the controller 1s configured to operate 40
may be a maximum speed for the controller, although speeds
other than the maximum speed will fall within the scope of
the present disclosure as well. As such, with reference to
FIG. 2, at block 306 the controller 208a may be configured
to operate at the first speed (e.g., the maximum speed of the 45
controller 208a). Using the examples provided above, at
block 306 the controller 208a may be configured to operate
at 100G communication speeds utilizing 4 lanes for a single
port (e.g., the “100G mode” discussed above), or may be
configured to operate at 25G communication speeds utiliz- 50
ing 1 lane for each of four ports (e.g., the “4x25G mode”
discussed above). Similarly, with reference to FIG. 2, at
block 306 the controller 214a may be configured to operate
at the first speed (e.g., the maximum speed of the controller
214a.) Using the examples provided above, at block 306 the 55
controller 214a may be configured to operate at 100G
communication speeds utilizing 4 lanes for a single port
(e.g., the “100G mode” discussed above), or may be con-
figured to operate at 25G communication speeds utilizing 1
lane for each of four ports (e.g., the “4x25G mode™ dis- 60
cussed above).

The method 300 then proceeds to decision block 308
where the controller determines whether a signal has been
detected. In an embodiment, at decision block 308, the
controller may operate to determine whether a signal 1s 65
detected from the transceiver. For example, with reference to
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operate to determine whether a signal has been received
from the transceiver 222. Similarly, with reference to FIG.
2, at decision block 308 the controller 214a may operate to
determine whether a signal has been received from the
transceiver 226.

In some embodiments, prior to or at decision block 308,
the controller may also operate to determine that the con-
troller mode of the controller 1s configured to cause the
controller to utilize the same number of lanes utilized by the
transceiver. For example, the controller 2084 may determine
that the number of lanes the transceiver 222 1s configured to
utilize 1s the same as the number of lanes utilized by the
controller 208a according to 1ts current controller mode.
Similarly, the controller 214a may determine that the num-
ber of lanes the transceiver 226 1s configured to utilize 1s the
same as the number of lanes utilized by the controller 2144
according to its current controller mode. In a specific
example, the determination that the controller and the trans-
ceiver are each configured to utilize the same number of
lanes may be accomplished by the controller detecting a
signal from the transceiver at decision block 308 (i.e., the
controller may only receive a signal from the transceiver 1f
cach 1s configured to utilize the same number of lanes.)

In some embodiments, at decision block 308 and upon
detecting the signal from the transceiver, the system may
operate to validate that signal. For example, the switch
engine 206 (e.g., an NPU), any of the controllers (e.g.,
SerDes controllers), and/or combinations thereof may
include registers that provide the ability to determine
whether the signal detected from the transceiver 1s valid. In
a specific example, the signal may be validated by checking
a number of errors (e.g., bit errors) detected 1n the signal on
the port associated with the controller that includes the
registers, and 1 there are no errors then the signal may be
validated. As would be understood by one of skill 1n the art
in possession of the present disclosure, the signal may be
validated at decision block 308 in order to ensure the
transceiver 1s operational or otherwise available, to ensure
that there are no bit errors that may be responsible for a
failure to establish a link, and/or other validation reasons
that would be apparent to one of skill 1n the art 1n possession
of the present disclosure.

If, at decision block 308, the controller 302 determines
that no signal has been detected, the method 300 then
proceeds to block 310 where the controller may provide a no
signal indication. In an embodiment, at block 310, any
controller 1n the switch device 202 may be configured to
provide a no signal indication (e.g., to the switch engine
206) 1n the event a transceiver 1s connected to 1ts port and no
signal 1s received from that transceiver. The method 300
then loops back through decision block 308 and block 310
such that the controllers in the switch device 202 continue to
monitor for signals from connected transceivers. As such, at
block 310, controllers may provide no signal indications 1
there 1s no peer device (e.g., the storage devices 218/220 or
the server device 224 of FIG. 2) connected to the trans-
ceiver; a peer device 1s connected to the transceiver but 1s
administratively “down’ or otherwise unavailable; the trans-
celver has a defect or error, or 1s otherwise unavailable; the
cabling between the transceiver and the peer device has a
defect or error, or 1s otherwise unavailable; the transceiver 1s
unsupported by the switch device and/or the peer device; the
port settings (e.g., pre-emphasis settings, lane mapping
settings, polarnty settings) are improper; and/or for other
no-signal 1ssues that would be apparent to one of skill 1n the
art 1n possession of the present disclosure.
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If, at decision block 308, the controller 302 determines
that a signal has been detected, the method 300 then pro-
ceeds to decision block 312 where the controller determines
whether a link has been established. In an embodiment, at
decision block 312, the controller determines whether a link
provided via 1ts connected transceiver has been established.
For example, with reference to FIG. 2, at decision block 312
the controller 208a may determine whether a link provided
via the transceiver 222 has been established. Similarly, with
reference to FIG. 2, at decision block 312 the controller 2144
may determine whether a link provided via the transceiver
226 has been established. In an embodiment, the switch
engine 206, any of the controllers (e.g., SerDes controllers),
and/or combination thereof may operate to expose an overall
port link register to determine 11 the link status 1s “up™ (1.e.,
the link 1s available) or “down” (1.e., the link 1s unavailable).

If, at decision block 312, the controller 302 determines
that a link has been established, the method 300 proceeds to
block 314 where the controller provides for commumnication
with device(s) via the transceiver. As would be appreciated
by one of skill in the art in possession of the present
disclosure, 11 a link provided via the transceiver has been
established with the controller, then the configuration of the
controller to operate at the first speed at block 306 matched
the speed at which the transceiver/connected-device-ports
were configured to operate, which enables the controller to
provide communications with devices coupled to the trans-
ceiver, As such, at block 314, the controller may provide for
communications with devices coupled to the transceiver
while operating at the first speed configured at block 306.
For example, with reference to FIG. 2, at block 314 the
controller 208a may provide for communications with the
storage devices 218 and 220 coupled to the transcerver 222
while operating at the first speed (e.g., the maximum speed
of the controller 208a.) As illustrated 1n FIG. 2, the con-
figuration of the controller 208a at block 306 to operate at
25G communication speeds utilizing 1 lane for each of four
ports (e.g., the “4x25G mode” discussed above) may match
the configuration of the transceiver 222/ ports 218a, 2185,
220a, and 2205, and communications may then be provided
by the controller 208a via the transceiver 222 with the
storage devices 218 and 220. However, based on the other
specific examples discussed above, the configuration of the
controller 208a at block 306 to operate at 100G communi-
cation speeds utilizing 4 lanes for a single port (e.g., the
“100G mode” discussed above) may match the configuration
of the transcerver 222/ports 218a, 2185, 220a, and 2205, and
communications may then be provided by the controller
208a via the transceiver 222 with the storage devices 218
and 220.

In another example, with reference to FI1G. 2, at block 314
the controller 214a may provide for communications with
the server device 224 coupled to the transceiver 226 while
operating at the first speed (e.g., the maximum speed of the
controller 214a.) As 1llustrated 1n FIG. 2, the configuration
of the controller 214a at block 306 to operate at 25G
communication speeds utilizing 1 lane for each of four ports
(e.g., the “4x25G mode” discussed above) may match the
configuration of the transceiver 226/ports 224a, 224b, 224c,
and 224d, and communications may then be provided by the
controller 214a via the transceiver 226 with the server
device 224. However, based on the other specific examples
discussed above, the configuration of the controller 2144 at
block 306 to operate at 100G communication speeds utiliz-
ing 4 lanes for a single port (e.g., the “100G mode”
discussed above) may match the configuration of the trans-
ceiver 226/ports 224a, 224b, 224¢, and 224d, and commu-
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nications may then be provided by the controller 214a via
the transceiver 226 with the server device 202.

I, at decision block 312, the controller 302 determines
that no link has been established, the method 300 then
proceeds to block 316 where the controller 1s configured to
operate at a different speed utilizing the number of lanes. In
some embodiments, at decision block 314 and prior to
proceeding to block 316 when it has been determined that no
link has been established, the controller may operate to
disable error correction operations (e.g., Forward Error
Correction (FEC) operations) for its port. As would be
understood by one of skill in the art in possession of the
present disclosure, error correction operations for a port may
be disabled at decision block 316 1n order to compensate for
a configuration that does not provide support for those error
correction operations (e.g., an administrator may disable
FEC operations because 10G/40G communication speeds do
not support FEC). As such, if the link 1s detected as
established following the disabling of error correction opera-
tions, the method 300 may proceed to block 314 rather than
block 316.

In an embodiment, at block 316, the controller may be
configured to operate at a second speed that 1s different than
the first speed, and utilizing the same number of lanes
utilized by the transceiver (as i1dentified at block 304.) In
different embodiments, the configuration of the controller at
block 316 may be performed by the controller itself, by the
switch engine 206, by combinations of the controller and the
switch engine 206, and/or utilizing any other component 1n
the switch device 202 that would be apparent to one of skall
in the art i possession of the present disclosure. In some
embodiments, the second speed at which the controller 1s
configured to operate may be less than the maximum speed
for the controller, although other first speed/second speed
combinations will fall within the scope of the present
disclosure as well. As such, with reference to FIG. 2, at
block 306 the controller 208a may be configured to operate
at the second speed (e.g., less than the maximum speed of
the controller 208a). Using the examples provided above, at
block 306 the controller 208a may be configured to operate
at 40G communication speeds utilizing 4 lanes for a single
port (e.g., the “40G mode” discussed above), or may be
configured to operate at 10G communication speeds utiliz-
ing 1 lane for each of four ports (e.g., the “4x10G mode”
discussed above). Similarly, with reference to FIG. 2, at
block 306 the controller 214a may be configured to operate
at the second speed (e.g., less than the maximum speed of
the controller 214a.) Using the examples provided above, at
block 306 the controller 214a may be configured to operate
at 40G communication speeds utilizing 4 lanes for a single
port (e.g., the “40G mode” discussed above), or may be
configured to operate at 10G communication speeds utiliz-
ing 1 lane for each of four ports (e.g., the “4x10G mode™
discussed above).

The method then returns to decision block 312 where the
controller determines whether the link has been established
in substantially the same manner as discussed above, and
may proceed to block 314 to provide communication with
devices if that link has been established. As illustrated 1n
FIG. 2, the configuration of the controller 2084 at block 306
to operate at 10G communication speeds utilizing 1 lane for
cach of four ports (e.g., the “4x10G mode” discussed above)
may match the configuration of the transceiver 222/ports
218a, 218b, 220q, and 2205, and communications may then
be provided by the controller 208a via the transceiver 222
with the storage devices 218 and 220. However, with
reference to the other specific examples discussed above, the
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configuration of the controller 208a at block 306 to operate
at 40G communication speeds utilizing 4 lanes for a single
port (e.g., the “40G mode™ discussed above) may match the
configuration of the transceiver 222/ports 218a, 21856, 220a,
and 2205, and communications may then be provided by the
controller 208a via the transceiver 222 with the storage
devices 218 and 220.

Similarly, with reference to FIG. 2, the configuration of
the controller 214a at block 306 to operate at 10G commu-
nication speeds utilizing 1 lane for each of four ports (e.g.,
the “4x10G mode” discussed above) may match the con-
figuration of the transceiver 226/ports 224a, 2245, 224¢, and
2244, and communications may then be provided by the
controller 214a wvia the transceiver 226 with the server
device 224. However, with reference to the other specific
examples discussed above, the configuration of the control-
ler 214a at block 306 to operate at 40G communication
speeds utilizing 4 lanes for a single port (e.g., the “40G
mode” discussed above) may match the configuration of the
transceiver 226/ports 224a, 224b, 224c¢, and 2244, and
communications may then be provided by the controller
214a via the transcerver 226 with the server device 202.

One of skill 1n the art will recognize that, as long as the
link has not been established at decision block 312, the
controller may be configured to operate at diflerent speeds at
block 316, and once the link has been established, the
controller may operate to provide communication with
devices via the transceiver at block 314. Thus, at a second
iteration of block 316, the controller may be configured to
operate at yet another different speed (e.g., a third speed that
1s diflerent than the second speed and the first speed.) For
example, mn a 400G switch device or other platform, a
controller may include controller modes that include a
“4x100G mode” that provides 100G communication speeds
utilizing one lane for each of four ports, a “4x350G mode”
that provides 50G communication speeds utilizing one lane
for each of four ports, and a “4x25G mode” that provides
25G communication speeds utilizing one lane for each of
four ports, and thus the controller may be configured with
three different communication modes to attempt to match
the configuration of 1ts connected transceiver/connected-
device-ports.

In some embodiments, a transceiver connected to a con-
troller/port combination may be connected to ports having
different speeds. For example, with reference to the trans-
ceiver 226 connected to the port 2145 on the switch device
202, as well as connected to the ports 224a, 224b, 224¢, and
2244 on the server device 224, the ports 224a, 2245, and
224¢ may be configured as 10G ports, while the port 2244
may be configured as a 235G port. In another example, with
reference to the transceiver 222 connected to the port 2085
on the switch device 202, as well as connected to the ports
218a/218b on the storage device 218 and the ports 2204/
22056 on the storage device 220, the ports 218a/21856 may be
configured as 25G ports, while the ports 2204/22056 may be
configured as 10G ports. In such scenarios, the controllers
may be configured 1n a controller mode that provides the
highest number of ports with the same speed, with ties
broken by selecting ports having the highest speed. As such,
using the examples above, the controller 214a would be
configured 1n the “4x10G mode”, as there are three ports
operating at 10G speeds, and only one port operating at 25G
speeds (1.e., the “4x10G mode” for the controller waill
provide link establishment and communications over three
of the four ports). Similarly, using the examples above, the
controller 208a would be configured 1n the “4x25G mode”,
as there are two ports operating at 10G speeds and two ports

10

15

20

25

30

35

40

45

50

55

60

65

12

operating at 25G speeds, with the higher 25G speeds being
the tiecbreaker (1.e., the “4x25G mode” for the controller
provides link establishment and communications over two
of the four ports with the highest speeds).

Thus, systems and methods have been described that
provide for automatic controller configuration in situations
where a transceiver 1s detected as connected to a port, and
1s 1dentified as configured to utilize the same number of
lanes as the controller for that port. When a transceiver 1s
connected to a port, the controller for that port 1s configured
to operate at a maximum speed. If the controller detects a
signal from the transceiver, then the controller and the
transceiver are each configured to utilize the same number of
lanes. If a link provided via the transceiver 1s also estab-
lished with the controller, the controller may then provide
for communications with devices coupled to that transceiver.
However, 1f a link provided via the transceiver i1s not
established with the controller, the controller 1s then auto-
matically reconfigured to operate at different speed(s) until
a link provided wvia the transceiver 1s established with the
controller, thus providing for automatic controller configu-
ration and link establishment so that the controller may then
automatically provide communications with devices
coupled to that transceiver.

Although illustrative embodiments have been shown and
described, a wide range of modification, change and substi-
tution 1s contemplated in the foregoing disclosure and in
some 1nstances, some features of the embodiments may be
employed without a corresponding use of other features.
Accordingly, 1t 1s appropnate that the appended claims be
construed broadly and 1n a manner consistent with the scope
of the embodiments disclosed herein.

What 1s claimed 1s:
1. An automatic controller configuration system, compris-
ng:
a chassis;
a port that 1s located on the chassis;
a transceiver that 1s connected to the port and that 1s
configured to utilize a number of lanes; and
a controller that 1s located in the chassis and that 1s
coupled to the port, wherein the controller 1s configured
to:
identily the number of lanes that the transceiver 1s
configured to utilize;
configure a controller mode of the controller to cause
the controller to operate at a first controller speed
utilizing the number of lanes;
reconiigure, 1n response to detecting a signal transmuit-
ted by the transceiver and determining that a link
provided via the transceiver has not been established
with the controller operating at the first controller
speed utilizing the number of lanes, the controller
mode to cause the controller to operate at a second
controller speed utilizing the number of lanes; and
provide, 1n response to detecting the signal transmitted
by the transceiver and determining that the link
provided via the transceiver has been established
with the controller operating at the second controller
speed utilizing the number of lanes, communications
with at least one device via the transceiver and at the
second controller speed utilizing the number of
lanes.
2. The system of claim 1, wherein the controller 1s
configured to:
determine, 1n response to detecting the signal transmitted
by the transceiver, that the controller mode 1s config-
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ured to cause the controller to utilize the number of
lanes utilized by the transceiver.

3. The system of claim 1, wherein the first controller
speed 1s a maximum controller speed, and wherein the
second controller speed 1s less than the maximum controller 5
speed.

4. The system of claim 1, wherein the controller 1s
configured to:

operate, 1n response to detecting the signal transmitted by

the transceiver and determining that the link provided 10
via the transceiver has been established with the con-
troller operating at the first controller speed utilizing
the number of lanes, the controller at the first controller
speed utilizing the number of lanes.

5. The system of claim 1, wherein the controller 1s 15
configured to:

validate, 1n response to detecting the signal transmitted by

the transceiver, the signal.

6. The system of claim 1, wheremn the controller is
configured to: 20
disable, 1n response to detecting the signal transmitted by

the transceiver and determining that a link provided via
the transceiver has not been established with the con-
troller system operating at the first speed utilizing the
number of lanes, error correction operations for the 25
port.

7. An Information Handling System (IHS), comprising:

a port; and

a controller system that 1s coupled to the port, wherein the

controller system 1s configured to: 30

identify, when a transceiver 1s connected to the port, a
number of lanes that the transcerver 1s configured to
utilize;

configure the controller system to operate at a {first
speed utilizing the number of lanes; 35

reconiigure, in response to detecting a signal transmit-
ted by the transceiver and determining that a link
provided via the transceiver has not been established
with the controller system operating at the first speed
utilizing the number of lanes, the controller system 40
to operate at a second speed utilizing the number of
lanes; and

provide, 1n response to detecting the signal transmitted
by the transceiver and determining that the link
provided via the transceiver has been established 45
with the controller system operating at the second
speed utilizing the number of lanes, communication
with at least one device via the transceiver and at the
second speed utilizing the number of lanes.

8. The IHS of claim 7, wherein the controller system 1s 50
configured to:

determine, 1n response to detecting the signal transmitted

by the transceiver, that the controller system 1s config-
ured to utilize the number of lanes utilized by the
transceiver. 55

9. The IHS of claim 7, wherein the first speed 1s a
maximum speed for the controller system, and wherein the
second speed 1s less than the maximum speed for the
controller system.

10. The IHS of claim 7, wherein the controller system 1s 60
configured to:

operate, 1n response to detecting the signal transmitted by

the transceiver and determining that the link provided
via the transceiver has been established with the con-
troller system operating at the first speed utilizing the 65
number of lanes, the controller system at the first speed
utilizing the number of lanes.
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11. The IHS of claim 7, wherein the controller system 1s
configured to:
validate, 1n response to detecting the signal transmitted by
the transceiver, the signal.
12. The IHS of claim 7, wherein the controller system 1s
configured to:
disable, 1n response to detecting the signal transmitted by
the transcerver and determining that the link provided
via the transceiver has not been established with the
controller system operating at the first speed utilizing
the number of lanes, error correction operations for the
port.
13. The IHS of claim 7, wherein the controller system 1s
configured to:
reconfigure, 1n response to detecting the signal transmiut-
ted by the transceiver and determining that the link
provided via the transceiver has not been established
with the controller system operating at the second
speed utilizing the number of lanes, the controller
system to operate at a third speed utilizing the number
of lanes; and
provide, 1n response to detecting the signal transmitted by
the transcerver and determining that the link provided
via the transceiver has been established with the con-
troller system operating at the third speed utilizing the
number of lanes, communications with at least one
device via the transceiver and at the third speed utiliz-
ing the number of lanes.
14. A method for automatically configuring a controller,
comprising:
identifying, by a controller when a transceiver 1s con-
nected to a port that 1s coupled to the controller, a
number of lanes that the transceiver 1s configured to
utilize;
configuring, by the controller, the controller to operate at
a first speed utilizing the number of lanes;
reconfiguring, by the controller, 1n response to detecting
a signal transmitted by the transceiver and determining,
that a link provided via the transceiver has not been
established with the controller operating at the first
speed utilizing the number of lanes, the controller to

operate at a second speed utilizing the number of lanes;
and

providing, by the controller 1n response to detecting the

signal transmitted by the transceiver and determining,
that the link provided via the transceiver has been
established with the controller operating at the second
speed utilizing the number of lanes, communication
with at least one device via the transceiver and at the
second speed utilizing the number of lanes.

15. The method of claim 14, further comprising:

determiming, 1n response to detecting the signal transmit-

ted by the transceiver, that the controller 1s configured
to utilize the number of lanes utilized by the trans-
celver.

16. The method of claim 14, wherein the first speed 1s a
maximum speed for the controller, and wherein the second
speed 15 less than the maximum speed for the controller.

17. The method of claim 14, further comprising:

operating, by the controller 1n response to detecting the

signal transmitted by the transceiver and determining,
that the link provided via the transceiver has been
established with the controller operating at the first
speed utilizing the number of lanes, the controller at the
first speed utilizing the number of lanes.
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18. The method of claim 14, further comprising;

validating, by the controller 1n response to detecting the
signal transmitted by the transceiver and determining
that the link provided via the transceiver has not been
established with the controller operating at the first 5
speed utilizing the number of lanes, the signal.

19. The method of claim 14, further comprising:

disabling, 1n response to detecting the signal transmitted
by the transceirver and determining that the link pro-
vided via the transcerver has not been established with 10
the controller operating at the first speed utilizing the
number of lanes, error correction operations for the
port.

20. The method of claim 14, further comprising:
reconfiguring, by the controller 1n response to detecting 15
the signal transmitted by the transceiver and determin-
ing that the link provided via the transceiver has not
been established with the controller operating at the
second speed utilizing the number of lanes, the con-

troller to operate at a third speed utilizing the number 20
of lanes; and

providing, by the controller 1n response to detecting the
signal transmitted by the transceiver and determining
that the link provided via the transceiver has been
established with the controller operating at the third 25
speed utilizing the number of lanes, communication
with at least one device via the transceiver and at the
third speed utilizing the number of lanes.

¥ H H ¥ ¥

16



	Front Page
	Drawings
	Specification
	Claims

